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Description

[0001] The technical scope of the present invention is
related to thermal conditioning installations for batteries
that can power hybrid vehicles or fully electric vehicles.
The invention covers especially an intermediate means
between tubes that supply refrigerant fluid and an expan-
sion device that is part of a refrigerant circuit.

[0002] The depletion of oil resources led car manufac-
turers to develop vehicles that operate from alternative
energy sources. The propulsion of the vehicle via elec-
trical power is a solution that represents an attractive
alternative and itis necessary to embed batteries to store
electrical energy and provide it to an electric motor which
propels the vehicle.

[0003] The lifetime of these batteries depends on the
temperature of said batteries. In particular, it is known
that the charging and discharging of these batteries in-
volve heat release that should be compensated to im-
prove the reliability of these batteries. This life is further
enhanced when the temperature difference between the
lowest value of temperature and the highest value of tem-
perature is as small as possible.

[0004] Regarding the implementation of these batter-
ies in a motor vehicle, it is known to assemble a plurality
of batteries in an internal volume of a closed enclosure,
said closed enclosure being reported on the vehicle body.
Thisis called a battery pack anditis thermally conditioned
by providing a flow of a thermally treated air, that is to
say, heated or cooled. In the case of cooling, it is provided
by an evaporator crossed by the refrigerant, and by the
flow of air to be treated.

[0005] When the evaporator and the expansion device
are arranged within the volume defined by the enclosure,
it should be provided a way to connect the expansion
device, located inside the enclosure, to the tubes carrying
the refrigerant fluid that are located outside the enclo-
sure. In addition, the proximity of the evaporator and the
walls of the enclosure may be liable to hinder the posi-
tioning of the expansion device, and the tubes carrying
the refrigerant fluid inside the enclosure to the expansion
device are given a very complex angled form. Therefore,
it is necessary for each closed enclosure to give a spec-
ified form to the carrying tubes inside the enclosure,
which prevents any reproducibility of the conception of
the tubes for several closed enclosures and may pose
problems of refrigerant fluid leakage due to the complex
form of the tubes. These aspects are the technical prob-
lems that the invention proposes to solve.

[0006] The aim of the present invention is therefore to
overcome the disadvantages described above.

[0007] The invention thus provides an interface to be
installed between an expansion device of a refrigerant
fluid and a wall, that includes at least one conduit able
to channel the refrigerant fluid, a first docking device
adapted to receive the expansion device and extending
essentially in a first plane, a second docking device
adapted to cooperate with the wall and extending essen-
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tially in a second plane, wherein the first plane and the
second plane are inclined with respect to each other ac-
cording to a non zero angle.

[0008] Thanks to said non zero angle, the interface ac-
cording to the present invention, being an intermediate
flange, is able to properly linked the enclosure and its
surrounding. In particular, the non zero angle makes it
possible to use tubes carrying the refrigerant fluid of a
simple form and accordingly avoids any leakage prob-
lems. The non zero angle makes also the interface adapt-
ed to any configuration given that it is just needed to
change the value of said angle.

[0009] The interface is also able to contain the refrig-
erant fluid, to provide a seal between the environment
surrounding the enclosure and the internal volume of said
enclosure, and interfacing a tube axis with an axis of the
expansion device.

[0010] According to another embodiment of the inven-
tion, the interface further comprises a body including at
least one face, said at least one face forming the second
docking device of the interface.

[0011] According to another embodiment of the inven-
tion, the interface further comprises a receiving means
of a sealing device arranged on the second docking de-
vice.

[0012] According to another embodiment of the inven-
tion, the receiving means is a groove formed in the sec-
ond plane.

[0013] According to another embodiment of the inven-
tion, the interface further comprises a sleeve in contact
with the body.

[0014] According to another embodiment of the inven-
tion, the sleeve defines the at least one conduit.

[0015] According to another embodiment of the inven-
tion, the interface further comprises a shoulder including
at least one face, the first docking device being formed
by a face of the shoulder.

[0016] According to another embodiment of the inven-
tion, the shoulderrests in contact with the second docking
device.

[0017] According to another embodiment of the inven-
tion, the non zero angle is an acute angle.

[0018] According to another embodiment of the inven-
tion, the interface further comprises means for retaining
at least one electrical connector.

[0019] According to another embodiment of the inven-
tion, the interface is monolithic.

[0020] According to another embodiment of the inven-
tion, the interface is made of an aluminium alloy or made
of plastic material.

[0021] The invention also concerns a ventilation and
cooling installation comprising a housing which houses
at least one blower unit and an evaporator, said installa-
tion comprising an expansion device connected to the
evaporator, characterized in thatitincludes aninterface
as preceding between said expansion device and an en-
vironment surrounding said ventilation and cooling instal-
lation.
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[0022] The invention also concerns a thermal condi-
tioning device of at least one battery, comprising a ven-
tilation and cooling installation as preceding and at least
one battery.

[0023] Afirstadvantage oftheinventionliesin amount-
ing flexibility offered by the interface of the invention. In-
deed, this interface is adaptable in the sense that the non
zero angle allows to use simple form of refrigerant fluid
carrying tubes and is used to correct the defect of paral-
lelism between the axis of internal ducts of said expan-
sion device and the axis of tubes that carry refrigerant
installed outside the enclosure containing batteries.
[0024] Another advantage is the reliability of the seal
made by the interface between the internal volume of the
enclosure and the surrounding environment of said en-
closure.

[0025] Another significant advantage is the fact that
the object of the invention meets at least three functions,
namely the interfacing between the tubes carrying refrig-
erantfluid and expansion device, sealing against the wall
of the enclosure and the correction of misalignment be-
tween the expansion device and the transporting tubes.
[0026] Other features, details and advantages of the
invention appear more clearly upon reading the descrip-
tion for guidance given below in connection with the draw-
ings in which:

- Figure 1 is a view of a thermal conditioning device
with at least one battery comprising an interface ac-
cording to the present invention,

- Figure 2 is a perspective view of the interface of Fig-
ure 1,

- Figure 3 is a perspective view showing in particular
a first side of the interface of Figure 2, and

- Figure4isa perspective view showing a second side
of the interface of Figure 3.

[0027] Figure 1 illustrates a thermal conditioning de-
vice within which there is a ventilation and cooling instal-
lation 1. The ventilation and cooling installation 1 is part
of a thermal conditioning device 4 of at least one battery
3, whose function is to provide sufficient electrical power
to propel an automotive vehicle. Figure 1 shows two bat-
teries butitis obvious that the thermal conditioning device
may comprise more than two batteries.

[0028] The thermal conditioning device 4 comprises
an expansion device 15 and aninterface 2 for connecting
said expansion device 15 to the outside of the thermal
conditioning device 4.

[0029] As can be seen from Figure 1, the thermal con-
ditioning device 4 comprises an enclosure 5 comprising
an internal volume 7 delimited by at least one wall 6. The
thermal conditioning device 4 is adapted to heat or cool
the internal volume 7, and correspondingly to heat or cool
the battery or batteries housed in the internal volume 7.
[0030] The ventilation and cooling installation 1 com-
prises a housing 8 which houses the components in-
volved in the thermal conditioning of the internal volume
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7. Among these components, there is a blower unit 9
mounted in a volute casing 10. The installation 1 also
includes a portion that receives an evaporator 11, the
evaporator 11 being the component that cools a flow of
air contained in the internal volume 7. The evaporator 11
is connected to arefrigerant circuit, also called refrigerant
loop, which implements a thermodynamic cycle, known
per se.

[0031] The evaporator 11 is thus crossed by the refrig-
erant fluid which, via the evaporator, picks up heatenergy
from the airflow.

[0032] Optionally, the housing 8 accommodates a
heater (not shown) whose function is to provide heat to
the air stream. Activation of the cooling or heating of the
air flow circulating in a closed loop in the internal volume
7 is placed under the control of a means of regulating not
detailed here.

[0033] The housing 8 includes an air intake vent 12
and an outlet vent 13 of the air thermally treated by the
evaporator 11 and / or the heater.

[0034] As can be seen from Figure 1, the housing 8
advantageously extends till the interface 2 by covering
the expansion device and the pipelines installed between
said expansion device and the evaporator 11.

[0035] As can be seen more particularly from Figures
2to 4, the interface 2 includes a docking device 14, here-
inafter called second docking device 14 and a first dock-
ing device 18.

[0036] The second docking device 14 is able to be
pressed against the wall 6, so that the second docking
device 14 connects the thermal conditioning device 4 to
the outside of the enclosure 5. The first docking device
18 is arranged so that the expansion device is able to
rest against the first docking device 18.

[0037] The interface 2 also includes a first conduit 27
and a second conduit 28 that channel the refrigerant fluid
from the expansion device 15. The first conduit 27 and
the second conduit 28 have advantageously a circular
cross section and extend along parallel axes. The first
and second conduits 27 and 28 are each formed by a
recess made in the interface 2. Advantageously, pipe-
lines 16 and 17 connect the expansion device 15 to the
evaporator.

[0038] Theinterface 2 comprises abody 19 whose out-
er general shape is oval. The body 19 comprises two
opposite faces referenced 20 and 14, that is the body 19
is bounded by the faces 20 and 14. The face 14 forms
the second docking device 14 of the thermal conditioning
device 4. The face 20 is arranged so that a shoulder 21
extends out of the face 20, said shoulder 21 having a
generally rectangular outer shape. The shoulder 21 has
a free side opposite to the body 19 relative to the shoul-
der. The free face of the shoulder 21 forms the first dock-
ing device 18.

[0039] The expansion device 15 comprises a wall that
is pressed against the face of the shoulder 21, and is
held mechanically on the interface 2, for example, by at
least one screw 23 engaged in a first attachment means,
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not visible in this figure.

[0040] The screw 23 also passes through a flange 24
which secures the ends of pipelines 16 and 17 in the
expansion device 15. It is thus understood that the ex-
pansion device 15 is sandwiched between the flange 24
and the interface 2 and one or more screws 23 provide,
on one hand, the fixation of pipelines 16, 17 vis-a-vis the
expansion device, and on the other hand, the fixation of
the expansion device 15 against the first docking device
18.

[0041] Opposite to the shoulder 21, the body 19 of the
interface is defined by a face which forms an embodiment
of the second docking device 14, as already described.
[0042] The first docking device 18 that is formed by the
free face of the shoulder 21 is advantageously flat and
extends essentially in a first plane referenced 25. The
second docking device 14 formed by the face 14 of the
body 19 is also advantageously flat and essentially ex-
tends in a second plane referenced 26. The first docking
device 18 and the second docking device 14 are arranged
so that the planes 25 and 26 in which the docking devices
18 and 14 respectively extend form a non zero angle 46.
In other words, the free face of the shoulder 21 is not
parallel to the face of the body 19 forming the second
docking device 14. The non zero angle 46 is advanta-
geously an acute angle. Preferably, the value of the angle
is inferior to 45°.

[0043] As can be seen from Figure 2, the planes 25
and 26 intersect on a line that is parallel to a line 29
passing along the respective centres of the sections of
the conduits 27 and 28.

[0044] Ascanbeseenfrom Figure 4, the second dock-
ing device 14 also includes a receiving means 42 of a
sealing device to provide a seal between the wall 6 and
the interface, to prevent air or refrigerant circulation be-
tween the internal volume 7 of the thermal conditioning
device 4 and the environment that surrounds the thermal
conditioning device 4.

[0045] In the illustrated embodiment, the receiving
means 42 is in the form of a groove 43 formed in the body
19, at the face which forms the second docking device
14 so as to accommodate a sealing device (not shown),
which may take the form of an O-ring. Alternatively, such
a sealing device can also be formed by overmoulding the
body 19, especially when molding or/and making it.
[0046] The body 19 also includes a securing element
44 on the wall of the thermal conditioning device. For
example, the securing element takes the form of two
holes 45, eventually treaded, to facilitate the attachment
of the interface 2 from outside the thermal conditioning
device.

[0047] As can be seen from the Figures, the first con-
duit 27 and the second conduit 28 go through the inter-
face 2 from one side to the other, leading out on one side
at the first docking device 18 and the other side at the
second docking device 14.

[0048] As can be seen from Figure 3, the first and sec-
ond conduits 27 and 28 have each a first portion extend-
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ing along a first axis 30, said axis being for example
straight, and in a second portion, adjacent to the first
portion, along a second axis 31, said second axis being
also for example straight. The first axis 30 and the second
axis 31 are inclined with respect to each other in a non
zero angle.

[0049] The interface 2 comprises at least a first pipe
32 and a second pipe 33 which each extends beyond the
first docking device 18, in particular out of the free face
of the shoulder 21. These pipes 32 and 33 have an outer
wall of circular shape, which is carrying on a groove 34
for receiving an O-ring. The expansion device has two
cavities in which the pipes 32 and 33 are housed, so that
said O-ring seals the interface and the expansion device.
[0050] Alternatively, such sealing can be over moulded
on the body 19.

[0051] As can be seen more particularly on Figure 4,
the interface 2 comprises a sleeve 40 which is derived
from the face of the body 19 and extends from the face
1 forming the second docking device 14. The sleeve 40
generally extends along a direction that is parallel to the
first axis 30. The sleeve 40 helps to centre the interface
2 with respect to a hole that is made across the wall of
the thermal conditioning device 4. The sleeve 40 also
defines a part of the first conduit 27 and the second con-
duit 28 as the conduits 27 and 28 extend into the thick-
ness of the sleeve 40.

[0052] The sleeve 40 also includes a first attachment
means 41 for attaching the tube / tubes carrying refrig-
erant fluid coming from the refrigerant circuit, these tubes
being outside the walls defining the thermal conditioning
device. In this case, the first attachment means 41 takes
the form of a treaded hole made in the sleeve 40.
[0053] The first face 20 of the body 19 also includes a
first protrusion 35 and a second protrusion 36 located on
both sides of the shoulder 21 along the line that crosses
the centre of the first conduit 27 and the second conduit
28. The protrusions 35 and 36 have arectangular section
and extend out of the first face 20 in a direction parallel
to the first axis 30.

[0054] The protrusions 35, 36 include a through hole
37, 38 for receiving a screw in order for the interface to
be held to a main housing. Another hole 39 serves for
electricity harness on a sub-assembly.

[0055] The shoulder 21 also includes a second attach-
ment means 47 able to fasten the expansion device 15
on the interface 2. The second attachment means 47 is,
for example, in the form of one or more threaded holes
formed in the thickness of the shoulder 21.

[0056] On the embodiment illustrated on Figure 2, the
expansion device 15 is a thermostatic expansion valve
and includes a body out of which a thermostatic capsule
extends, whose function is to control the refrigerant flow
entering the evaporator, upon command according to the
temperature of said refrigerant fluid at the outlet of the
evaporator.

[0057] The interface 2 is advantageously formed by a
monolithic piece. Preferably, the interface 2 is made of
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an aluminium alloy. According to another embodiment of
the invention, this piece can be moulded from plastic ma-
terial.

[0058] According to an improvement of the invention,
the interface includes two other functions in connection
with the passage of a component from outside the ther-
mal conditioning device to the internal volume of it. Al-
ternatively, the interface includes means for retaining one
or more electrical connectors. These connectors may be
used to power the blower unit. These connectors can
also provide the electrical energy stored in the batteries.
This is particularly advantageous because it is not nec-
essary to make an extra hole for the passage of electric
cables, and making them airtight.

[0059] According to another complementary or alter-
native embodiment, the interface forms a support for a
pressure relief valve. Such a valve forms a safety device
that prevents the pressure in the internal volume to ex-
ceed a certain threshold.

[0060] Finally, such an interface 2 according to the in-
vention can gather several functions such as mechanical
interfacing, sealing between the internal volume and the
environment that surrounds the wall, circulation of refrig-
erantfluid, correction angle between the tubes that trans-
port the refrigerant fluid and the expansion device, sup-
port for electrical connector and support for pressure re-
lief valve.

[0061] In the illustrated embodiments, the interface 2
according to the present invention comprises two con-
duits 27 and 28, but the scope of the invention is not
limited to such a number and the interface 2 can comprise
only one conduit or on the contrary more than two con-
duits.

[0062] Moreover, the interface according to the
present invention has been described in its application
to an expansion device but the scope of the invention is
not limited to this application.

Claims

1. Interface (2) to be installed between an expansion
device (15) of a refrigerant fluid and a wall (6), that
includes at least one conduit (27) able to channel
the refrigerantfluid, a first docking device (18) adapt-
ed to receive the expansion device (15) and extend-
ing essentially in a first plane (25), a second docking
device (14) adapted to cooperate with the wall (6)
and extending essentially in a second plane (26),
wherein the first plane (25) and the second plane
(26) are inclined with respect to each other according
to a non zero angle (46).

2. Interface according to claim 1, further comprising a
body (19) including at least one face (14, 20), said
at least one face (14) forming the second docking
device (14) of the interface (2).
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10.

1.

12.

13.

14.

Interface according to claim 1 or 2, further comprising
areceiving means (42) of a sealing device arranged
on the second docking device (14).

Interface according to claim 3, wherein the receiving
means (42) is a groove (43) formed in the second
plane (26).

Interface according any of the preceding claims, fur-
ther comprising a sleeve (40) in contact with the body
(19).

Interface according claim 5, wherein the sleeve (40)
defines the at least one conduit (27).

Interface according to any of the preceding claims,
comprising a shoulder (21) including at least one
face (18), the first docking device (18) being formed
by a face of the shoulder (21).

Interface according to claim 7, wherein the shoulder
(21) rests in contact with the second docking device
(14).

Interface according to any of the preceding claims,
wherein the non zero angle (46) is an acute angle.

Interface according to any of the preceding claims,
wherein the interface (2) is monolithic.

Interface according to any of the preceding claims,
wherein the interface (2) is made of an aluminium
alloy or made of plastic material.

Interface according to any of the preceding claims,
further comprising means for retaining at least one
electrical connector.

Ventilation and cooling installation (1) comprising a
housing (8) which houses at least one blower unit
(9) and an evaporator (11), said installation compris-
ing an expansion device (15) connected to the evap-
orator (11), characterized in that it includes an in-
terface (2) according to any of the preceding claims
between said expansion device (15) and an environ-
ment surrounding said ventilation and cooling instal-
lation (1).

Thermal conditioning device (4) of at least one bat-
tery, comprising a ventilation and cooling installation
(1) according to claim 13 and at least one battery (3).
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Figure 2
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Figure 3

Figure 4
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